Site-directed mutagenesis of a conserved Asn450 residue of Bacillus licheniformis γ-glutamyltranspeptidase.
Bacillus licheniformis γ-glutamyltranspeptidase (BlGGT) belongs to N-terminal nucleophile hydrolase superfamily in which all inclusive members are synthetized as single-chain precursors, and then self-processed to form mature enzymes. Here we investigated the role of a conserved Asn450 residue in BlGGT through site-directed mutagenesis and molecular characterization of four relevant variants. Substitution of Asn450 by arginine resulted in a significant reduction in the catalytic activity of BlGGT. Conversely, N450A and N450D displayed an enhanced activity. The catalytic efficiency of BlGGT was calculated to be 16.04mM(-1)s(-1), but this value was either decreased to 8.93mM(-1)s(-1) in N450K or increased to more than 123.65mM(-1)s(-1) in N450A and N450D. In addition, the ratio of transpeptidation to hydrolysis was increased from 3.5 to more than 7.6 by the mutations. Structural analyses showed that fluorescence, circular dichroism spectra and thermal denaturation profiles of mutant proteins were essentially consistent with those of BlGGT. However, guanidine hydrochloride (GdnHCl)-induced transition was significantly reduced in comparison with the wild-type enzyme. Molecular modeling suggests that residue Asn450 of BlGGT is important to create suitable environments for both autoprocessing and catalytic reactions.